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In the molecule of the title compound, C 2 oH 16 N 2 02, two 
intramolecular N— H- ■ O interactions occur. The molecular 
chains are linked by N— H- ■ -it and C— H- ■ -it interactions 
into a three-dimensional network, which seems to be very 
effective in the stabilization of the crystal structure. 

Related literature 

For background on the applications of the title compound, see: 
Imai et al. (1975). For the synthetic procedure for the title 
compound, see: Zhang et al. (2011). For bond-length data, see: 
Allen et al. (1987). 



Data collection 

Nonius CAD-4 diffractometer 
Absorption correction: \f/ scan 
(North eta!., 1968) 
r mi „ = 0.975, T max = 0.992 
3034 measured reflections 
2905 independent reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.052 

wR(F 2 ) = 0.159 

S = 1.00 

2905 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



1956 reflections with / > 2<r(7) 
R inl = 0.050 

3 standard reflections every 200 
reflections 
intensity decay: 1% 



218 parameters 

H-atom parameters constrained 
Ap max = 0.21 e A~ 3 
Ap mi „ = -0.16 e A~ 3 



Cgl and Cg2 are the centroids of the C1-C6 and C8-C13, rings respectively. 



D-H- - A 


D-H 


H-A 


D- ■ A 


D-H- - A 


Nl-Hlfl- Ol 


0.86 


2.04 


2.676 (3) 


130 


N2-H2B- ■ 02 


0.86 


2.05 


2.688 (3) 


131 


C19-H19^- ■ Cgl' 


0.93 


2.79 


3.555 (3) 


140 


Nl-HL4---Cg2' i 


0.86 


2.71 


3.550 (2) 


167 


Symmetry codes: (i) x — |, 




n) —x + \,y - 


hl-z + i. 





Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1985); cell 
refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); 
software used to prepare material for publication: SHELXTL. 

The authors thank the Center of Test and Analysis, Nanjing 
University, for support. 



Experimental 

Crystal data 

M r = 316.35 
Monoclinic, P2^/n 
a = 13.602 (3) A 
b = 7.2350 (14) A 
c = 16.786 (3) A 
P = 104.32 (3)° 




V = 1600.6 (5) A 
Z = 4 

Mo Ka radiation 
li = 0.09 mm -1 
T = 293 K 

0.30 x 0.20 x 0.10 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: VM2115). 
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(4,6-Diamino-l,3-phenylene)bis(phenylmethanone) 
D.-M. Tian and H. Xu 

Comment 

The title compound, (4,6-diamino-l,3-phenylene)bis(phenylmethanone) is an important intermediate, which can be utilized 
to synthesize organic semiconductors and conjugated polymers (Imai et al, 1975). We report here its crystal structure (Fig. 
1). 

There are two intramolecular N — H-0 interactions (Table 1) in one molecule. The bond lengths and angles are within 
normal ranges (Allen et al., 1987). 

In the molecule of the title compound, the rings are planar. The dihedral angles of the rings A(C1 — C6), B(C8 — CI 3), 
C(C15— C20) are: A/B = 61.1 (1)°, A/C = 66.6 (2)°, B/C = 55.3 (1)°. 

In the crystal structure, the molecular chains are linked by N — H---7I and C — H--7T interactions into a three-dimen- 
sional network, which seems to be very effective in the stabilization of the crystal structure [C19 — H19A—Cgl 2.79A, 

Nl — H1A— Cg2 n 2.71 A (Cgl and Cg2 are the centroids of the rings defined by the atoms CI — C6 and C8 — C13, respect- 
ively; symmetry codes: (i) -1/2 +x, -1/2 -y, -1/2 +z, (ii) 1/2 - x, 1/2 +y, 1/2 -z)]. 

The molecular symmetry is best described by point group C s . In the crystal structure, molecules are stacked parallel to 
the a axis direction. 

Experimental 

The title compound was prepared by the method of Ullmann reaction reported in literature (Zhang et al., 2011). Crystals 
were obtained by dissolving the produc t (0.2 g, 0.63 mmol) in ethanol (25 ml) and evaporating the solvent slowly at room 
temperature for about 5 d. 

Refinement 

The H atoms of the amino groups were located in a difference Fourier map, and refined with a distance restraint N — H = 
0.86 A. Other H atoms were positioned geometrically and refined as riding groups, with C — H = 0.93 A for aromatic H, and 
constrained to ride on their parent atoms, with (7i S0 (H) = x(7 e q(C), where x = 1.2 for aromatic H, and x = 1.5 for other H. 
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Fig. 1. The molecular structure of (I), with the atom-numbering scheme. Displacement ellips- 
oids are drawn at the 50% probability level. Hydrogen bonds are shown as dashed lines. 



(4,6-Diamino-1,3-phenylene)bis(phenylmethanone) 



Crystal data 
C 2 oH 16 N 2 02 
M r = 316.35 
Monoclinic, Pl\ln 
Hall symbol: -P 2yn 
a = 13.602 (3) A 
6 = 7.2350 (14) A 
c= 16.786 (3) A 
P= 104.32 (3)° 

V= 1600.6 (5) A 3 
Z=4 



^(000) = 664 

D x = 1.313 Mgrn -3 

Mo i&x radiation, X. = 0.71073 A 

Cell parameters from 25 reflections 

6 = 9-13° 

H = 0.09 mm -1 
7=293 K 
Block, colourless 
0.30 x 0.20 x 0.10 mm 



Data collection 



Nonius CAD-4 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co/29 scans 

Absorption correction: v|/ scan 
(North etal, 1968) 
r min = 0.975, J max = 0.992 
3034 measured reflections 
2905 independent reflections 



1956 reflections with I> 2(5(1) 
R int = 0.050 

"max ~~ 25.3 , 9 min — 1 .7 

/j = 0-»16 

jfc=0-»8 

/=-20-»19 

3 standard reflections every 200 reflections 
intensity decay: 1% 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.052 

wR(F 2 ) = 0.159 
S = 1.00 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w= l/[o- 2 CFo 2 ) + (0.095P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 
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2905 reflections Ap max = 0.21 e A 3 

218 parameters Ap min = -0.16 e A~ 3 

Extinction correction: SHELXL, 
0 restraints * , , 

Fc =kFc[l+0.001xFcV/sin(28)]" 

Primary atom site location: structure-invariant direct _ ,. . . . 

, : Extinction coefficient: 0.033 (4) 

methods 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Nl 
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Ol 
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0.0930 (8) 


CI 


0.57390 (17) 


-0.0458 (4) 


0.12198(14) 


0.0531 (6) 
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0.6095 
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0.1245 
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02 


0.04343 (12) 
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Atomic displacement parameters (A^) 
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0.0583 (16) 
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(13) 
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-0.0001 (10) 


-0.0016(12) 



Geometric parameters (A, °) 

Nl— C13 1.353 (3) C8— C9 1.395 (3) 

Nl— H1A 0.8600 C8— C13 1.439 (3) 

Nl— H1B 0.8600 C9— C10 1.392 (3) 

Ol— C7 1.230 (3) C9— H9A 0.9300 
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121.U6 (19) 


P11 P1A P1/1 

Cll — CIO — C14 


1 OO A /I / 1 ON 

122.04 (Is) 


TvT-1 P 1 1 P 1 -> 

JN2 — Cll — C12 


1 ->A -> /IN 

120.2 (2) 


xn p 1 1 p 1 a 
JN2 — Cll — CIO 


1 -> 1 1 n \ 
121.1 (2) 


pn P11 p 1 a 
C12 — Cll — CIO 


1 1 o /: c /1 a\ 
lls.oD (19) 


pn pn P11 
C13 — C12 — Cll 


123. / (2) 


pn pn jjnA 
C13 — C12 — H12A 


1 1 O 1 

lls.l 


P11 pn JjnA 
Cll — C12 — H12A 


1 1 O 1 

lls.l 


\ti p 1 1 p n 
JN 1 — CI 3 — C12 


1 OA 1 /0\ 

12U.1 (2j 


\n p n po 
JN 1 — C13 — Co 


1 1 1 i n\ 
121.3 (2) 


pn pn po 
C 1 2 — C 1 3 — CS 


110 £A ON 

lls.OU (Is) 


p-> p 1 A P 1 A 

yj2 — C 1 4 — C 1 U 


1 00 1 /ON 

122. 1 (2) 


P-) pi A PI C 

U2 — C 1 4 — C 1 5 


I 1 7 c£ n ON 

II /.DO (Is) 


p 1 A P1/1 P1C 

CIO — C14 — C1D 


1 ->A 1/1 i 1 ON 

12U.34 (Is) 


POT P1C P->A 

C 1 0 — C 1 D — C2U 


1 1 o i nN 
lis. 3 (2) 


pu pic pn 
Clo — C1D — C14 


m ii /1AN 
I2i.ii (19) 


pin pic pn 
C2U — C 1 D — C 14 


110 11 /1 AN 

lls.21 (19) 


pn po; P1C 

C 1 / — C 1 0 — C 1 D 


1 -> 1 a nN 
121.U (2) 


pn po; jji/;a 
C 1 / — C 1 0 — H 1 OA 


1 1 A C 

119. D 


pic pu jji/;a 
C 1 D — C 1 0 — ti 1 OA 


1 1 A C 

119. D 


PIO pn po; 

C 1 S — C 1 / — C 1 0 


1 1 A o nN 
119.8 (2) 


PIO pn JJ1-7A 

C 1 o — C 1 / — H 1 / A 


i in i 
12U.1 


po; pn jjnA 
C 1 0 — C 1 / — H 1 / A 


1 ->A 1 

12U.1 


p 1 a pio pn 
C19 — Cla — CI / 


1 ->A A /IN 

12U.U (2) 


p 1 A PIO JJ10A 

C19 — CIS — HlaA 


1 1A A 

12U.U 


C17— C18— H18A 


120.0 


C18— C19— C20 


120.4 (2) 


C18— C19— H19A 


119.8 


C20— CI 9— H19A 


119.8 


CI 9— C20— C15 


120.6 (2) 


CI 9— C20— H20A 


119.7 
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C8 — C9 — H9A 


117.4 


C15 — C20 — H20A 




119.7 


p/: pi pi ( '' 1 
C6 — C 1 — Cz — C 3 


1 "1 fA\ 

-1.2 (4) 


JNz — Cll — Clz — C13 




1 *7A A /'*)\ 

1 fy.y (z) 


P1 pi PI pi 
C 1 — Cz — C3 — C4 


A C (A \ 

U.o (4) 


C1U — Cll — Clz — C13 




A 1 

0.1 (3) 


pi pi p/i pc 
Cz — C3 — C4 — CD 


A 1 (A \ 

0.3 (4) 


pi i pn p 1 1 mi 
Cll — Clz — C13 — JN 1 




1 HH H f)\ 

—I//./ (Z) 


pi pi pc p/; 
C3 — C4 — C5 — Co 


n n sa\ 

-0.7 (4) 


pi 1 PIT P11 PO 

Cll — Clz — C13 — C8 




A n si \ 

0.9 (3) 


f^A pc p/: pi 
C4 — C5 — Co — C 1 


0.1 (3) 


P(l PO P 1 1 Ml 

C9 — C8 — C 1 3 — JN 1 




1 HH AO ( 1 A\ 
1 / / .VO (IS*) 


f^A pc p/; p~7 
C4 — CD — Co — C / 


1 HA A 
-1 /4.U (Z) 


P"7 PO P 1 1 Ml 

C / — C8 — C 1 3 — JN 1 




-3.1 (3) 


pi p 1 p/: pc 
Cz — C 1 — C 0 — C 5 


0.8 (3) 


pn po P1"5 pn 
cy — C8 — C 1 3 — C 1 z 




-0.6 (3) 


pi pi p/: p~7 
Cz — CI — Co — C / 


1 HZ A 

1 fJ.U (ZJ 


p"7 po p 1 1 pn 
C/ — C8 — C13 — Clz 




1 HQ 1 /">\ 
1 /0.3 (Z) 


pc p/: p~7 p.1 
C5 — Co — C / — U 1 


1ZZ.O (3) 


pn pi a pi ^ p.i 

cy — c i u — c i 4 — uz 




— lo4.4 (Z) 


pi p/: p~7 p.1 
C 1 — Co — C / — U 1 


— M.Z (3) 


pii pin pi i p.1 
Cll — C1U — C14 — Uz 




11.6 (3) 


pc P£ p~7 po 
Cj — Co — C / — Co 


— JO.O (3 J 


po pin pi/1 pi c 

cy — c i u — c i h — c i j 




14.0 {3 ) 


pi p/: p~7 po 
CI — Co — C / — Co 


1ZV.3 (Z) 


pii pin pu pi c 
Cll — C1U — C14 — CIS 




1 A Af\ /1 Q\ 

— loy.4U (Is) 


r\\ f^i po pn 
U 1 — C / — Co — CV 


loy. / (ZJ 


P.0 P1/1 PI c pi /: 

Uz — C 1 4 — C 1 J — C 1 0 




— 13Z. / (Z) 


p^ c^~i po po 
Co — C / — Co — cy 


1 1 A /"a \ 
-11.0 (3) 


pin P1/1 pk pk 
C1U — C14 — CI J — C16 




4o.Z {3 ) 


p.1 p~7 po i 
Ul — C / — Co — CI J 


-9.2 (4) 


Uz — C 1 4 — C 1 j — CzU 




42.3 (3) 


p/; p~7 po rn 
Co — C / — Co — C 1 3 


1 *7A H 

1 /U.Z (Z) 


pin pi/i pk pm 
C 1 U — C 1 4 — C 1 j — CzU 




— 13o.o (Z) 


r«i 1 PO pn pi/i 

ci i — Co — cy — C1U 


A *7 /"I \ 

-0.7 (3) 


pin pi c pi/; pn 
CzU — C 1 5 — C 1 6 — C 1 / 




U.3 (3) 


p~7 po pn nn 

c / — Co — cy — C 1 U 


1 *7A /;n / 1 n\ 

-i /y.ou (IV) 


pii PIC pi/ P 1 "7 

C14 — CIS — C16 — CI / 




1 /D.3 (Z) 


C8— C9— CIO— Cll 


1.7(3) 


C15— C16— C17— C18 




0.3 (4) 


C8— C9— CIO— C14 


177.93 (19) 


C16— C17— C18— C19 




0.0 (4) 


C9— CIO— Cll— N2 


178.84 (19) 


C17— C18— C19— C20 




-0.9 (4) 


C14— CIO— Cll— N2 


2.6 (3) 


C18— C19— C20— C15 




1.4 (4) 


C9— CIO— Cll— C12 


-1.4 (3) 


C16— C15— C20— C19 




-1.1 (3) 


C14— CIO— Cll— C12 


-177.56 (19) 


C14— C15— C20— C19 




-176.4(2) 


Hydrogen-bond geometry (A, °) 










Cgl and Cg2 are the centroids of the rings defined by the atoms C1-C6 and C8-C13, respectively. 


D—H-A 


D — H 


K—A 


D-A 


D — H 


Nl— H1B -Ol 


0.86 


2.04 


2.676 (3) 


130 


N2— H2B-02 


0.86 


2.05 


2.688 (3) 


131 


C19— H19A-Cgl' 


0.93 


2.79 


3.555 (3) 


140 


Nl— H1A-Cg2 ii 


0.86 


2.71 


3.550 (2) 


167 


Symmetry codes: (i) x~V2, -y— 1/2, z- 


-1/2; (ii)-x+l/2,j>+l/2, 


-z+1/2. 







sup-6 



supplementary materials 




sup-7 



